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(57)Abstract: 

PROBLEM TO BE SOLVED: To suppress spherical 
aberration caused by unevenness in the thickness of a 
transparent substrate of a recording and reproducing 
medium. ' 

SOLUTION: A transparent substrate side 9 of an optical 
disk 11 is irradiated with a light beam emitted from a 
semiconductor laser 2 through an object lens 5. On the 
front face of the object lens 5, 1st and 2nd regions AR1, 
AR2 different in the curvatures are formed. A recording 
and reproducing plane 1 0 of the optical disk 1 1 is 
irradiated with a spot light beam from the 1st region 
AR1, the surface of the transparent substrate 9 is 
irradiated with a pattern light beam from the 2nd region 
AR2 and the 1st and 2nd return light beams reflected 
and diffracted by each of the planes 10, 9a are 
condensed by the object lens 5 again and are irradiated 
on the 1st and 2nd light-receiving regions 12, 13 of a 
photo-detector 7 via a hologram element 12. Since the 
1 st and 2nd return light beams contain the positional 
information of each of the planes 10, 9a in the direction of the optic axis, it is possible to 
determine unevenness in the thickness of the transparent substrate 9 by detecting and 
comparing these positional information based on the outputs detected by the light-receiving 
regions 12, 13. Spherical aberration is corrected, based on this information of unevenness in the 
thickness. 
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4l;i7j*LfciB2(D£ft^J£ 1 3 3#Sfl$Jxfc 

4lC^Lfc«fl-«!f3llHlBl 8^Rlte>*V. gft^^h 
a - f A* fcfflrtStta S a f 

£l£«fc 9. ft^-f i i oSP^Sffi 9 Off* 7(7 
»S«r^tttWfitT H ^ 4±i«t 6 J: 5 Cftot^ 

[0 0 6 0] ^^P>f 7^^yXA24li, /!)XA 

9> 1 t&^X 2<7>ft^fcf-A*Xy -/ * 3 

t*tti^2 5^±ISS7fe3i^ >- h a , b, JtfflU ft 

SftX 2 0#£S2 0#&t±l3g2 6*>±82§#3c* V h 
d , e , f ^felt"f 5 0 

[0 0 6 1] W:, ^^6«^Sr«-t-**3tetf-/^ry 20 
^«l9(Offii:o^tBIBt6. IRl. S2^)^ 

#u-f2o, 2 i *^ra«Ftc5t^**a*tt5. me> 

+s9 3"C=» y l^vX4fflllCRStStt5<, - 

o^Kft*^ y 1^x4 asspfrttu: ixwfeuy 

X2 3«K*HtiU Il:?ff^^ft^yX2 3^M 
[0 0 6 2] miwJ: ft^-f 1 1 tf>fE»??£® 

* 1 l coSte^® 9 a HfiKgA 2 0/^^-V36d«B8i* 

0 3t) *s»W»uyX2 3 -C«3fc**tT=> y — * U 
>X4ftiJ-atW£;ft,6 0 
[0 0 6 3] rtt&«>lBl. »2<OjRU*fl. =»y>" 

* 1/^X4^^-^^^^ ;y* 3SriioT^>r ^ n>< 

XA2 4(7)KftilJRf4lCj:oT, iKgAlOjKOl *0 

o ****tttu» 2 5 ic, noi2oi!) ft&it 

ttUJ»2 6 KIHIWSftS. 

[0 0 6 4] JBl, S2CO^;^tti§§2 5, 2 6^^tL& 

tSa-Sf *Uirt U El^ Il^Mffi-CMl 
fc«**&aiH]K 1 8^Cttb<0361BflS»«-5-S a ~S f 
Ko^TiaS*QfJ!«r1-<5w fcteJ: 0, #7^**11CD 

[0 0 6 5] :^J:p|:, *j5*«ffllcj:tLtf % 8E»S 
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2<D^*-^3fc£#7 f >f 1 1 Iwf&WU CttKcfco 
T£CS«1. * 2 OI 8 *KS<5^ t»BI«*THSr 
£/£-T5J: 5lwL^KO-e, 1 1 <oSWSfi9 

[006 6] ^ IT, r^tttH«*THSrfflt^T. => y 

[0 0 6 7] ^l/yX2 3t3!)^-!?^yX 

4tf>IWI^ ±i5«ffiJfcS£MjE^5fcfc<Oft^u>'X^ 

[0 0 6 8 ] rs> J; 5 Jc*Slt6Jgffilcj:tKi. it? 4* 

[0069] ($r 4 <DnM<Dj&m) &l\^s m4<omffij& 
m^^^xmi i^#iuxK^t^c hi ihu 

»^[2i-e*>eo nsj. ei i 1 1 3 , 010^ f^-xiite^r 

[0 0 7 0] 0 1 lte*H*T % %B(&&S4Mfftt:w—- 

2 8 t f-^^y 3 4>ffl(::JBi <d*p ^7 

29*5gBR^^t s tf-A^^y s/^ 3 4>S2rKl« »2(D 
*o^7A^3 0 i:3fe^ttl§&3 1 ^BBRS^rt^. 
[0 0 7 1 ] ^1 W.tP>/7ASi L 2 9tt\ fofc*>t>a 

t>5 0 $2o*p^7^s : f3 oii, oai^vx^i^^^ 

[0 0 7 2 ] #&ai8g3 1 f* % 2ft5c^^-^^tta^I 
ttftSXB<r*-r61Bl. S2^S^fSi|Jc3 2 ( 3 3 5r 

[0 0 7 3] frfr&m&\Z£&k* *i#^-f2 8*> 

I^JlU, — * - 2 8^W*7^^ 1 1 o 

f2«s^^®io(r % *i«cu-f 2 8 <o&i&ytfrytT<< 

1 10SSSS9 a ^-ttt^EfttBait$6o SEI^ C 
*t6^*«*i:*B*A*E«W*Bl 0 ^:S«gt59 a 
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T, *&tfj§£3 1 CDfgl, Sj§2GD§*®i§5c3 2, 3 3 1: 
[0 0 7 4] mi <^g*®*£ 3 2 fli. R D 5 

tE9 0**.|SJ|o««*s*fflStu-6. i-ftte*. HO* 
<?5 5 t>0±IB*«*«:, EftSiBi0^e>Hot<5 
fctf>, **trj/*7 2 7a%M#RiK:*m&B 
®F*4e® 1 0 «tti»*t*^-c*i 9 , M 0 *tf> 5 %<o 
±E*»3feW\ ifiS9aj5^Sot<5fc^ **tT 

[0 0 7 5] l/c^ot, ±EJBl. ^ 2 (D«i 

mwmcftr tic j: 9, i^^-^SK9 

E«B#<a'<T7-, * h??i?0M4P«*fT9£ 
[0 0 7 6] »ftl/yX23tay^-^l/yX 

[0077] ^(^J: 5«!:****tB^j:*Ltf. m-o* 
»«:S;BUT#7 f -f 1 1 <0aWStt9^j»*«Wi«: 

CHK^5 0 *fc, -»«WMP»(0»»uyX2 
[0 0 7 8] EJLilcRRLfcJSl. S2 0»ffi 

■Ctt. 2^S'J$ttfc**oH/j:^|S«^^-r5^^u^ 
X5, 5' J l 2» 

o*«*R*«;tT* *x^** 1 i<Dmwmte9<Dm 

^BU 13, #4 0|»lHB»-ett* 
l/yX2 3^(D«*fSt, ffl»ftfi(0*8ttl/- IP 2 
0,21 *0#H#RXtt»-«*o¥»# 2 8 

*0*R*R«:«B;lT* #^*<** 1 l^Sfi9<0 
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(CUT t <t^o 
[0 0 7 9] SU~*4*>5Mfi*ffll*. CD ( = 

S"** hT>f^^) . DVD (t* i**/Ux<— U"**f A'T* 
% LD (U— If^-f «l£ftR£*t&X? f 

[0 0 8 0] 

«:RUU JElw. *tt^*tofit«««lJ:af<5^TaM* 
Ko**W!lolll««r»6 J: 5 I: Lfco^ E»??£S« 

[0 0 8 1] LfctfoT, roj?^.«3S<^it«icS<3l> 

OJV»tf <b fc» L T&V># e y * r s/ :/KR* JtR-TS 
JEIC C J: 9 fc % KBBPjRo^MfcU'V 
X&<nmm&*!t&kteZ1ttb* K?B«E«a*iirBfc:fc* 

[■■0>ff*ftRR] 

Trt-tffifjsLm-ChZo 
[1212] ^uvX<O»5t*^-r«»r®0-e*)-5o 
[03] ^p^^AIR^oiallfr^^-^****^^ 

7lH-R9!0-e*>* o 

[0 4] Hi, m2<oS3tffl*^>^tm^«! f ai[5]Kco 
[0 5] M*&M<nf¥mmm&&WTZfzftn&W^ 
[06] «^»fflc!)^ttJK3a«:X^RR-r-6fc«)C04»tt 
[0 7] JV^RU^ffttDRStrKlcRni-ftfe^^Rn 

[0 8] »*Raa^fiFttwaftjEicRnr5fc»o»tt 

0-C#>S o 

[09] is 2 (onasjeiBo* \?v*tv 7mm\zffiz_ h 
[0io] %z<onmmm<o%\fy^r y^mm<om& 

Sr^i-«^0T*>^o 

[01.1] %A<o%mmm<o%\f^^Tyzfmm.(om&L 
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2, 2 0, 2 1, 2 

3 -If— AX-?!) y# 

4 -3 y > uyx 

5, 5 ' , 2 3 -tt^U^X 

6, 2 9, 3 0-/to^7A^ 

7, 2 5, 2 6, 3 1 -3teS*ttl» 
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AR2-l2 0SiS 
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